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. Mffi»«&Mv^S«^tt, 09 ic^^ic, Mmm&ZT > 3 8' tc|& 
3£&t§4 la, 4 2a£rfr£2-fr£ j frl^&£,, 
[0 0 4 6] 

i*]H#X 106i Lti)|2 8' 5:jtUT^2^2^e>^m$tlfe^> — #2*1 

So 

^2f*2J:g|5tcM£*lT^i*©Mifimtfc*J, ifi^tt^lCDjg^^3 7' £ii 
LT^n>7 4 1 KLM'J. ^3-e#mStlT^l (£>jgj£$U 07" t ITf If 1 

h«»c, t3f 3<Dmmmfrt>m&z*it~mmjsx 1 1 1 &S&33' 

8' ?:aiT-/D'74 2fCMU, 3 d T'#JE 2 tlTffc 2 0Djgi£?£ 1 1 2 " £: IT 
2 fg 2 J&& $ tl -5 c 

[0 0 4 7] 
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m*-te> Hf3 5 a> 36a mmx^-tm^) x&^&oiz. 
2<DmAmmz. m2. 3<Dmmmx&<tpmmi l zmm^z>z£.&xz%is. # 

^37" a, 38' aXyjk-t£olZ, &lj3&tfm2<DMm&¥&*:. mi. 2 <D 

mtg,mx*<mi. 2<Dqmmiz&M?z>z£ : bxgz> 0 

[0 0 4 8] 

mi oizTfi-tm&mmt* m&m(Dmtfn*t.t*ftt=:M&mnx&z> 0 

mn£.m&+im<Dmm®£.zmm-?2>mAmmD l ~D n _ 1 ii, mfr+im<Dm(* 
+immmm b k+1 m p ^ s&«5©«j£» nzmmtz e x ~ e ^ £«t*. 

[0 0 4 9] 

* £ _fcS 212 l 0 tc ^ ^@|gg tc £ W £ I&ftflt ©KM£#«e# <Dnm& 

%t*m 1 1 ic^i-„ 

ffl£>#8M£J&8 1 IC J:oT^£*lTV^„ 

:ffl*««»8im TO8 2rtolslMMa}$^ tK>^8 3. 
i®#£P3& 840^1 M5:lT«i^B j-B^SfAStlfeSfc, i®#£P3§ 8 4 (7) 

5©ig2«S»&j|iT3!l»*C 1 ~C n tC^ASnfc#, B?©«8 2izM21\Z>£o 

-5 CD £ R£ < £ * KH»«E#»#: £ #£P"T Z> £ to CD & CDT*& £ „ 
[0 0 5 0] 



2 3 
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\%m^m\zm^n-r. uMizmm-t^^n^x^^. 

[0 0 5 1] 

tfMg&Jil7KH 2 17 C>. H 2 18 0. D 2 17 0, D 2 18 0, DH 17 0 itfD H 18 OCD 
e>t>4>&< £ fc-fl&fHrt grille £ (JlSli^^^tS^iitttS. 

[0 0 5 2] 

01 2fc<fctf0l 3tt, *«WfiDMIft|g*©JS5i*i£©fi&©||J6^K«S:^i6 
A' n $:<i^.fc7K^M©^^n^-/ hF 2 il, rtl&n-y hF r F 2 mz 

[0 0 5 3] 

ai 3KB°t*m&iiaBLfcmn3 oo a», amass^-v hF^sti 
i ft<Dmmx*zm<m&3 4 2 B^*te#*&»#*>#*&3*ifc** 

ttm*^) £3i<ilgi&3 4 3 fc, in?)I?&3 4 2, 3 4 3 tlf~mm 

-5 i^Ii i: -r £ © *e £ . 

[0 0 5 4] 

8*J&^3 4 4 tt % ^^3 4 4rtlC«teSftSBfc*£#^£&8^L««'*-5 
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(7K^) ZftW-tZ&W^J ;i/3 4 4 c &«j*.TV*5. ££^34 4 d 
[0 0 5 5] 

4 ^#>^££;ftfciiilCj:£fg^, S£S& 3 4 2 JctKW £>*l£^ 

^*#ffi^3 4 2 alC<fcoT^m$tlfc^^X^4lC^<M^lCj:*;^* 
il#3 4 2 b &&3 4 2 ^ILtiig3 4 4 rtJC«*&S*l&StlR 

if X <Z> * £ HHS -T 3 3. £ ft Z> <fc O t C & o T V ^ & 0 

fBH8?3& 3 4 5 li, ^«)i8S3nfcli»CJ:&^i:, 3 4 3 IC^H 

Mmm^S 4 3 b £§g®rU SJ&3 4 3 ^ILtIM3 4 4 p^Cgt^tlS* 
ii©^* 5: mWT S Z. £ & X 6 <fc O tC & o T ^ 3 „ 

$£^3 4 2 c, 3 4 3 ctt*£lt#, 3 4 2 d, 3 4 3 d tei£*Rfrlt 

3^ ^34 4 elij!iM3 4 4 ft© ^ < ^MO^JS^ LTSPffi-T 

[0 0 5 6] 

Z.<D$mm&if* 1 1 0' (gEiHtfX) g»4 4, ^#4 4 a ZMLT 

y^m^Ms.mmu3 o oa©im3 o oizmx-tz* 

1M3 0 OlC^A^Jl^Mttf^tt. /<*;77*>^34 1 &STMS&3 4 
2 £itb/t-:h3 4 4 a &^bT8S$&^3 4 4 ft{CagA3*l£o 

mmz^ m^fo&&mifrbfc&ztit~7km*:m2&3 4 3 3 4 

4a^Lt«Sj|g3 4 4 WlC-gt^i-S. 
[0 0 5 7] 

ZCDffi. mm»S 4 5JCJ;oT, S££ffifC<fc&m#£J:UW^4&ffi^3 4 
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IC, $5^3 4 5jb^<Z>^ffiC<fc£M#£*it^*&a}^3 4 3 atC£oT& 

*©±SBi*ifci:#JlS#A— J— 3 4 4aHLTiit3 4 4 rtJC#l&Sft&. 
[0 0 5 8] 

j»*«3 4 4p>gtCjg££©£&f<>., 
[0 0 5 9] 

jRSft^3 4 4«lC«*&S*lfe_blBB»3Rfc*3l5tt, 4 4 a{C^V>TM^ 

SftfcflL *58fe£3 4 4 ftlCfcffiStu fc-* 3 4 4 bjCj: »J»^U dtl^tf 

£fifcLfc*H:, *»###ar:3>f;i/3 4 4 cjcts^aotiiim 

MP34 4 d SatTHftl3 4 4*JC3*ffi$*U 1 13t LTft»4 

3<7)^^i 1 3«, mmm&frmj&ftcDmmm'e&z^mm&if* 1 1 o* 

[0 0 6 0] 

^*l5i^i:l^^ic, l l 3 (f»©MJ*3\ -Tfc;b*> H 2 17 CX H 2 18 o, D 2 * 

7 0 > D 2 18 CX DH 17 0, DH 18 0#**8$*U fgSMlR* 1 1 4 £ UTEUK 

[0 0 6 1] 
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[0 0 6 2] 

mmtzmmtz mxm^ d x ~ d ^ * . « (k+D (k+n mmmm b k+1 m 

4 7 £<ix.T^3o 

[0 0 6 3] 

#IStffl»tt4 8 S:^LTSIh«A h -faJK:««S^ ffiP«*«, f£h^A h lC*fL 
[0 0 6 4] 

[0 0 6 5] 

-<Z)i§-^ m^7>^-4 7lt ttflCffl (Ha**) fc, 

^©l^&^SIM^M^ilbTli, WfctfW, Ta, Pd, Rh, Pt, J3J: 
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&frm&ftitmfcfoMm£ vTi*±m<Di&. Ti»ft«, zriftt crm 

ftft, Mnlftl, Feim Coitt, NiKft*, Cug?ft%, All 

[0 0 6 6] 
l 5 ic^-To 

[0 0 6 7] 

SI 5K£^T. BI&#^^7>^-4 Ht^iZT)VzS>mm^UU- 8 7 
9 0 

ft£ffi8 8KfimtStlfc.mitBLRMmt.VTl*. WttfPd, Pt, Rh, 
Ru. Ni, CufeJ:tJPAu)^P>JSfc45Sf«fc»;a#(Snfcia*fett2«Jgil±&^ 
5&%>©S:ftM , r*^i:*«'e^So S^tCPd, Pt. Rh. Ru^£. All 
Siiftft, Tilftft, ZrHMMfc, Criftt, VIMfciftK Co 
Hffc«j, MniftftWJCfi«rS*fctt«E^e»&6PJ: »J 3 ft Hi £ 

[0 0 6 8] 

TM>#SyQU-8 7li, tt^19 8 8, 1, -3^-9 2 
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[0 0 6 9] 

m&2 o ?:ibT7^- k i o i zmimA^zet&L. j^t. mA h izmz>m 

^>^-4 7 lC^A-t-S D 
[0 0 7 0] 

8^e>T;i/d">#3g^nT7- 8 7(D®Affl!l{C#tmStlfcS?^^Xtt, T 
;i/3>i3J:^^i:M^^4x. ^nC-87|Cj;U«l80~100kPa Vf- 
V) *T?#JE$ti«»^8 8>\#A$tl-5„ ^fctaffi^O^ 8 7©ffiPT«SS[* 
0>*iJi (&gSf £*«1§f9 5T^I&£L£#) £^-T>9 7^^|f^-r^ 0 fcfc 
^f§f 8 8\HT*ykm£mmtf&fe (2H 2 +0 2 -2H 2 0) L*#£j£U 
8 8ffiP(Z)JS^li7K*^2%, 7kM%1®0. 5%, 7;vn>|«)9 7. 5%£&£ 

o 

[0 0 7 1] 

Z.<DU&Jf*&1$W3&$ 1 fc«fct>^^-9 2£J:U?££P$*U 7K#j*f«9 3 {C 
(JE^J4 0 0 k P a>!f-^) ^^tlTm^«?5 4x, m*0>B*3li&-^ 



ffitE#2 000-3059919 
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h X t>^ttfgic lis i: ^ if^g b & v v, 

[0 0 7 2] 

fe*X^7>7*7-I'J^ 1 1 6C0^>r >4 9 fc, IS*^9 6 £>fc#){C 

a* x « ic « ft ^ >r > j^e> « ft $ ft & * it m wl m t$> z> „ 

[0 0 7 3] 



2 H 2 + AB-»H 2 A + H 2 B 
2 H 2 +CD-»H 2 C + H 2 D 
2 H 2 + AA->2 H 2 A 



H 2 A + H 2 C-»2 H 2 + AC 
H 2 B + H 2 D-»2H 2 + B D 
2 H 2 C-> 2 H 2 +C C 
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& o ^ =y > -J*y - t: v^ e> 0 

[0 0 7 4] 

AB + CD = AC+B D 
feei^tt AB+CD = AD + BC 

£ -So 

Ufrmft<D&&i£ (C <fc o X & £ £ Zl h K & £ „ 
[0 0 7 5] 

■ffcfc>l3, ii«#a}^^ 1 1 5t£lC 16 0 16 CX 16 0 17 0, 16 0 18 0©^7> 



16 0 16 0 : (Y n + Y 12 /2 + Y 13 /2) : 



16 0 17 0 : (Y 
16 0 18 0 : (Y 



+ Y 10 /2 + Y^/2) Y 



12 



11 1 * 12' * x 13 
11 + Y 12 /2 + Y 13 /2) Y 13 



17 o 17 o 

17 0 18 0 



Y 12 Y 13 /2 



(i) 

(ii) 

(iii) 

(iv) 

(v) 



3 1 
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■ (vi) 



[0 0 7 6] 

r© 16 o 17 o, 16 o 18 oic^£4xs 16 o©— $# 16 o 16 ot&6©K#oT, 

[0 0 7 7] 

tt. m&fr^t^yf^-mVif* 1 1 6£LT&?&4 9 £SLTigA i lcet$S 
[0 0 7 8] 

±l2mfe^««<Z)»ilH&<*:©«»*ffiT*li, _h*£©3l 1 

^JCioT, «»**©S^BHfe^ ( 18 0 18 0. 17 0 18 0, £<fctf 17 0 17 0 
) SSS5:il*!), :i©«««>S:«A i ~A n JC#J|&U mmm&fcWLf£ft<Dm&1tZ 

o 

[0 0 79] 

i*Ailc&tt3ttfc*jSi:Lfc. ^©£3^. [sf&^x * ^ >>r^- 4 7 ©ffi 
P$IMS&4 9 tlSfctt:, APMSS^4 8#&«5;**i&SSh«A h J: »J % 

[0 0 8 0] 



3 2 
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tc^^^M-r&eti. 4fe£ffi^&HK:j3tt5 18 o 18 o<BmK£y*u i§i&<*x 

[0 0 8 1] 
[0 0 8 2] 

E.T.P (Height Equivalent to a Theoritical Plate) fo&W&^-'M&^T 1 )\s 
[0 0 8 3] 

N = J GS + p gs v gs co gs 

Sh GS (J GS /N) = A lR e G A2 - Sc GS A3 

lit, Sh, Re, s c&r£^T*-e*i^4x5fei^*i£o 

S h G g = Nd/ ( p QgD G gA <a G g) 
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R e 



S c 



GS 




N : HS8£*[kg/(« 2 -s)] 
J : &&SfD*[kg/(- 2 -s)] 
d : ISIjiiW 

d : mm&m [■ 2 /s] 

P : &m [kg/* 3 ] 

v : [u/s] 

co : gjg [kg/kg] 

S h : K»H 

Re : 

Sc :i/a^>)/ hffcH 
8&X.^G : ^ffl 

[0 0 8 4] 

H . E . T . P tf&vm & £ £ <fc ? &#3£m#fc*£^ £ & £ & i: & if tc 

ilUH^-T^WCo ^TWU J.A.Wessel ingh: "Non-equi 1 ibr iua modelling of di 
stillation" ICheaE Distillation and Absorption '97, vol.1, pp. 1-21 (1997 

[0 0 8 5] 

mmm 1 1 



[0 0 8 6] 



l ] 
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[0 0 8 7] 







m2m 




5fcT>^£ [m] 


150 


150 


150 


Jgftg [m] 


0.4 


0.2 


0.08 


^TA,^fik*ffi« [ra2/ m 3] 


500 


500 


500 



[0 0 8 8] 
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mmmi 


mim m&mm [kw] 

"7 4 — V flSM [mol/s] 

re -+T firP-i 1 
tt/J [Kraj 

16 0 18 Oigg [ppm] 

±##* [mol/s] 

sISSS [kW] 


109.6 

1.0 (if Z) 

1 on 

4070 
16.4 
106.0 


109.6 
1.0 (if 7.) 
1 on 

4070 
16.4 
113.2 


^2ig 3£^S [kW] 
7 <r — K zSEii: [mol/s] 
£*J [kPa] 
16ol802g« [%] 
kMif* [mol/s] 
^l$£lsr ^3£&lt fkWl 

*TO xUuu i -. » \ JA Jeti. l*i.TI J 


24. 2 

0. 53 m) 

156 
2.29 
4.2 

27 2 


31.7 
0. 53 (if 7.) 

120 
2. 01 

4.2 
28 6 


#3% MffiS M*m& [kW] 
7 * — K [mol/s] 

[kPa] 

IM-if* ^fi [mol/s] 
ig^t!?£ [mol/s] 
JE*J [kPa] 
160l8o*ftP [-] 
m^fi [kW] 


3.8 
0. 084 (m) 
193 
16.9 
0.668 

4.0X10 
230 
65 0 
4.4 


5.0 
O. Uo4 (73 7) 
122 
15.2 
0.668 

4. OX 10 4 (#X) 
160 
67.6 
4.5 


I60I80 
+ — K 
T -,-f 


^T/Ul - SfcNsS - [mol] 
mfcm&Gi® [mol] 


865 
109 


803 
2.2 


£-Ht [mol] 


974 


805 


£fffl$ffl [HI 


39 


30 



[0 0 8 9] 
[0 0 9 0] 
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& s mm<D s i: ^ if # « t? » & $ * <z> k *f u > njfeM ith 

4, 15) rt^JRT?SlfeStiS©*^i«fi:SI2«fi:©ra. 2l2igi:fl3igi:tf) 

[0 0 9 1 ] 

«fttt#3£>K:iB«i:fcSi:#;*.e>*iS. 

*«*©»^tctti o~2 o%fcfesi:#^.e>ti*fcAT?*>s. 

[0 0 9 2] 
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[0 0 9 3] 

* 3 tC^-r„ 

[0 0 9 4] 
2 ] 

4, 3SSSJtftifS:lljfi#!2©lg^i:^«CD|i^ Lfc. 
[0 0 9 5] 
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mim &2m mzm 


^TA,ft;* [m] 
mi*i'& [m] 

36xA,ysibmmm [m2/ m 3] 


100 100 100 
0. 1 0. 08 0. 06 
500 500 500 



[0 0 9 6] 

[*4] 









mim f&jz&m [kwi 

7 4—Y MEL [mol/s] 
EE7J [kPa] 
H2 18 0«JS [ppm] 
±##* [mol/s] 


26.6 
0 01 (if 7,) 

127 
2040 
0.663 
25.8 


26.6 
0 01 (if J*) 
127 
2040 
0.663 
27.3 


m2m [kwi 

y 4 - K [mol/s] 
BE* [kPa] 
H2 18 0«S [ppm] 
±##* S£M [mol/s] 
MISS M^^M [kW] 


16.5 
0. 0184 Geo 
151 
6640 
0.434 
17. 1 


18.1 
0. 0184 ( if 
120 
6220 
0.434 
17.6 


m3m nmm m&mm [kw] 

7 4 — Y tt* [mol/s] 
HE* [kPa] 
H2 18 0«K [%] 
±##* flfcm [mol/s] 
IgJjSI^S i£M (mol/s] 
BE* [kPa] 

H2 18 0«K f%1 
ft£Jft* [kW] 


9.5 
0. 00417 
177 
2.73 
0.243 

2. OX lohtix) 
200 
9.41 
9.7 


9.9 
0. 0417 (if X) 
120 
2.71 
0. 243 

2. 0X10 5 (**X) 
152 
10.7 
9.7 


I60I80 

r y y 


£T/Ji • • [mol] 
^^m^Klf [mol] 


40.9 
14.2 


42.3 
0.30 


-S-lt [mol] 


55. 1 


42.6 


£©#fS| [0] 


303 


206 
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[0 0 9 7] 

2 (D^mzst^ m&e> h 2 18 o mm & m&> ^it^T-tsri^*^. 

[0 0 9 8] 
[0 0 9 9] 
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[*5] 



o 

1—* 


S 


0.05 
500 


p o 

CM CO 
I *— i 


in 
J < 


cx> 


o 
m 


0. 05 
500 


o o 

CM CO 


oo r*- 

tH t-« 


oo 


o 
in 


0. 10 
500 


o o 

CM CO 


t*< CM 
CO CO 




OS 


0. 15 
500 


o o 

CM CO 


14.3 
13.9 


CO 


s 


0.20 
500 


o o 

CM CO 


26.1 
25.2 


in 


o 


0. 25 
500 


o o 

CM CO 

*-H *— 1 


42.1 
40.2 




o 
irj 


CO o 
- o 
o in 


O O 
CM CO 

t-H 


CO 

cm cn 
co in 


CO 


o 


^ § 
o m 


o o 

CM CO 

i-H 


112.6 
106.2 


CM 


o 
to 


o m 


o o 

CM CO 


179. 1 
168.5 




o 
m 


^8 


o o 

CM CO 


304.3 
328.2 
















CM 

S 


Oh Oh 

— ^ — s 

P@ 




fljr 


J3 
->rtJ 




** 



[0 10 0] 
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i 


2 


3 


4 


5 


M£ [m] 


50 


50 


50 


50 


50 


[m] 


90 


75 


60 


50 


40 




500 


500 


500 


500 


500 


mm&Jj [kPa] 


120 


120 


120 


120 


120 


mi&fc ±1 [kPa] 


130 


130 


130 


130 


130 




18.8 


13.3 


8.5 


5.9 


3.8 




19.2 


13.2 


8.4 


5.9 


3.6 



[0101] 

mi] 



rpmm&iif* ass 

16ol8o*-/u K7 -j-f 


1. Omol/s 
4070ppm 
2040rom 

4.0X10WX) 
95.9% 

48.3% 
2550mol 
71 e 


H 2 18 0«* 

U&ffZ Mat 


48.3% 
48.3% 

i.oxio 4 (#x) 

97.2% 
97.2% 
948mol 
68B 



[0 10 2] 

*7«fcy, ^Jfi«3lCj:n«, lfciR|f?[ft#mj*# ( 18 0) S: 9 7 %jet±ic»» 
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znmmmsn&oi^ T^mm^mmLxmmm^m^ ( 18 o) <dwm* 

ft-ofcWt. Ittt, US patent 5057225 {C ffi^S ftT V 1 * & J: ? IC, Thode, Smith, 

and Walking: Canad. J. Res. 22, 127(1944) IC#^$ *l£ <Di£%> U „ 
, 3#©MWig^e>&£:27X>r- K^n-fe^iCJ: y, ^ffmftttMffc^ ( 18 0) 
£ 1. 3%£TigagL£7Kl 5 0 g##£*xfc;ii:#«£;*4xTV*£,, 

[0103] 
[HI«|4] 

3t9tt, HI 4JCat-r^©^B&fflv^T»i6Hfif*S^ ( 18 0) ©fttt&ff 
*t^ig£>fSt (n) iilOfcU |^fef*:X^^>y^-4 7 liffl 6 7 lg<D 

•/^-M 1 ; 1 1 6£fg^\ 
[0104] 
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o 


OS 


28 


0 0 

CM CO 
1— t 


an 
0. 10 


cr> 


OS 


*8 

^ LO 


O O 
CM CO 

i-H 1 


0.21 
0.21 


OO 


o 
in 




O O 

CM CO 


0. 40 
0, 40 




OS 


si 


O O 

CM CO 


t*- to 
0 0 


CO 


s 




O O 

CM CO 

t— H rH 


1.50 
1.50 


m 


OS 




O O 

CM CO 

H t 


2. 82 
2.81 




OS 


00 § 


O O 
CM CO 
1— < r-4 


O LO 
^ CO 

LO LO 


CO 


o 
m 


0 0 

CM O 
*-H LO 


O O 
CM CO 

vH l—( 


10. 19 
10.00 


CM 


o 

LO 


O O 

0- 0 

— H LO 


O O 

CM CO 
1— 1 < 


21.82 
20. 19 




o 

LO 


CO 8 
CM LO 


O O 
CM CO 

l-H -r—H 


36 .24 
38.14 






co" 
E 










\ 

CM 

J: 

j*H IS 
-<* 


CX, (X, 
J* Jtt 

■R-R 

l±jbB 
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